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mmm 



-hfBV- h^lSUcj: y y- KS*ifc±|a*A»«f*«:±IBRNAB»!r©z:** 
3£<D#|:&f £ L T ffi# -T £ ffi*#^ £ > 

&«AfeifcS:4#«i:'r*RNAiB^j»*f^HB ( , 

[»#«2] RNAz:&*3i©*$thjtfns;-£, MitfrHBi hsKn y-K: 

RNA15^J&J:|S^^ic^MbT#^^7fc^^mt-5^^^i:, 

©— r n Amma&m a b t m^j-r « aj^a t , 
±mm^m^mizxmm^nr=.±mm^:mmmzMhxm^m<DMm^nz) 
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±mm&m tf jc * y tf* $ *i ^jlib^^ ©e^^^fe^*^ 
±mmm h #u *?- t±mR n asm^ & -#c?*v h y y ? x u Jtia 

m&htfuV~K*ti&'t&&¥to&Z'*-9't&z.£K£V* _fcfBRN Ageing 

±m r n a bh^^s fc i y ^ $ n r=.±m r n Aie?rjjc*f l t _tia£j£:fc 

*£«tf##«fc, 

-hffiar#«tmc#« tc ± y tf # $ tnt±mm&m<?> ^ & 

■«:*Afeifcfe»|»!:'r«RNAK^J#ffi6*. 
4:, 

jisasa^tf ir^a (c «fc y tfj* $ *i fe±«a^icafitj v> r±ta rna bb^j n 

©»«*&_tfJ|E^*»«a!tMlt^«i:, 
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4 0 20,8 1 



r n amf} * ±m%.i&J:mizmm l xwjcmvx* z mm t zm-xmrn^m. 
±mm$:Mffi^mc xm& £ ntc ±mmxmm^M l xm^m® tf n zn? 

_hfB#5thJKn^-i:±gBRNASH^Ji:$:zi^C7C^h U y ^*T^i^U -hfH 
— #Ct*V h U ^^XJCfeV^T-hfB^m^{CTftimStl^±iaRNASB^Ji:_hsa 

±mm^m^ b u y ? xftf&^mzxftmznfc±mm&m*? hvvtxiz^ 

m&ir±mm&m zw^> ±mmxmm^K^it-t s ±mma> r n a@b#j 

zm*. tc z. t zrnrn. t -r § r n Ammmmmmo 
m^ir^^^mt^Mjt^x^m-r^mws^T'y^t., 

±mmxmm^y^izxmm^^±mmxmm^izMhxm^m(D$m^ 



2003-3006524 




#2001-4 02081 



m t=. -tm^m. ±mm^cmm^ zmmhfr ±m rna @b#j % ±mw& butu 

ifSIKfc^SRNA BBJff iSHIf 
R N A MM * -Li a^^ASs tc MM L T #:£8?#f * £ & ffi -T -5 mX-Mfc * 

±mw*MffixTy7izxmmzfrfc±mmxmffi*izMLxm&m<Dm&it 
±mn3t h jKd fcjtaa r n abb#i ^ &^#ct*v mj * * * t?*** u Jtsa 

^JIWTftjlK:^^*||3Sh3Kns;--€:Br«'fb'rs^3®#3av h y ^x^f 

sr-g-tf 3 i: &# $t £ i-s r n Ammmffijrm 0 

?HJS#j6taJE/ LfeDN AlB^ & ti* R N AfB^JSr^-r S R N A@H?[J 
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±m R N AMFmf&Z v 7lZ <fc y tl fc_tfB R N AfB^JiC^f U T±fB£ 

±mm-&mtm*T v ?\z * y it *g -tiaatei*© e> t3^&^& & 
n a mmn& * m^omm tixfits ^yzft. 

-LIB jlte&fff - DC X ir v J: y ff $ ft fc_fc|B^g Jc S v * T _t SB R N A IB 

r n a & _hg izmm l x mxmffi* & * a -r § mxmmx r v ? 
±mm*mtmxr v ?iz * y imti*.k±wm*mct> e> 
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S*tfia&4f«^-t*RNAS^J#«f*ffi&=i>tra--drJc||ffS-fr*^n 

S £jft £ &*f/£# TMtS Jcm&fflx tv?*., 
RNAfB^J^J:fB^^}caMbT^«?^S#ffit-S«^^^yy 
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m -t m&mx* & s ±% miasm* & * m u & _ti 3 r n a mm * ±mmm htfu 



W*ai5] RNAri^*3i<z>*jgbjj<ns;-i:, 3K*3ftf*aKns;- 
RNAlB^J&J:iB^^ic»fflbT*^j!¥4ff*S*ffi^«*Aig^x^y^ 

±mmm h jK n p - t _tf a r n a ib^j ^ & - & ^ v h y >y ^ ^ ^ , ±m . 

h^tov h y ^^x{cfev^T_h|B»mx^y^lcrc»m$tife±fBRNA^rji: 
^^^^^^hi-SRNAjlB^J^^^zrv^^-^tc^f^iJrS^n 

K± IfcDNA $ tl £ R N A @g#f & §RNA IB#J 

-tlSRNAKjrj^^^yytcj: y ffrfc3*ifc±SBRN ASB#JJC;*>f bT_tfB£ 

i&j:m*m% Lxm*M%f*zmm*tzMjcM$TX?ry ? 
±mmjcm$rx ^yzfizxmm^ nr=.±mm^cmm* kmvx m&mmm z 
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^ #2 0 0 1 -4 0 2 0 8.1 

izmnrtsmmjcmt. zMfcmixfem-tzjcm&MxTv -ft. 

±mm^msf v ?\z & »; tm s tit=.±mm^mizm^ ^x ±m r n ash 
*istiZ£Zftm£?zRNAmmMffi%mzny\f^-$fcmftt*^&7n 

Km^^mm^mt^Mm^xwm-t^ycm^m^yzft.. 
r n a mm & ±m&i&$m izmm b xnjcmm* m t & m^cmm * ¥v ? 

±mw*Mffix^v7izxmftzn&±mw*Mffi*iznvxm&mmm^ 
^t^m^mx&^±mm^mm^mmvtc.±nERNAmm^mm^^mm^ 

-bfitttt b ifs n V - t±M R N AM¥\ H Zzzftjc v hy^xt^U _tSB 

^fc^ bv vvxiz&^x±mMmxTyzfi<zxMmztit~±mRNAm&i£. 
±mmm b&u ^-izMmt^^^-iz±mm^m^m^^m^m^ b u v 

±mm&m-? b u v ^izx^^tit^mm^m^ b u v z x 
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[0 0 0 1] 

mmmmzmL, #&c, rn a© fc^uu $.t^ DNAmwfrhmfc 
f-^^m-t^RNAmmmmmm. RNAmmm^m.- ^d^a, 

[0 0 0 2] 

RNAfB^rj^ A (7f-» , C (£/ M») , G (^*T-» , U (*9 

hiKn^-fe^OT^S. Z\ZX\ ^^Sfe *l £i&S*f 0*gilM*iS 5: X ^ A ( 
stem) fcPftf, £ tlfe-*M©^WJ&^-^ (loo 

P) £n?#. XTJ*<X>m<Dfr-'7*'\yVyj],—7£\ l \*> (HI ®a) . X^A 
0*lC»*-*«|0SStt, *fttfXT&<DFrti&1ZVK%>&£.grtJU*?fl,-'7 ( 
bulge loop) £P£tf (01 0b) , XT&VmmiZ&Zhgitftm)]' 
-^"(internal loop) fcl^t (Hi 0 c) . ifct>m&C 3 «B*_b0 
X-r&ffmx^&SXDkvfrm—? (mu lti-branched loo 
P) £m*a A^T'&&V^»*f#&<5i;^ >>n-hVyh (pse 
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udoknots) t (Ef 1 CD d ) „ 
[0 0 0 3] 

#T?SfcV*fc«>, RNAHfommmffitZ&^Xlt. (tree 

adjoining g r a mm a r s ) AJWtSftASi (CFG) 

[0 0 0 4] 

fflfllt, Yasuo Uemur a^^ TTree adjoining g 
rammars for RNA structure prediction 
(Theoretical Computer Science 210 19 
99 277p-303 p)j (JSTF rtflj t^o) Kit, **«|CJ:«# 
St^y^^fc, A-if (paser) Lfe^*^/^-^/jN>ft;{C<fc S RN 

[0 0 0 5] 

Elena Rivas and Sean R. Rddyf TThe 
language of RNA: a formal grammar t 
hat includes pseudoknots (BIOINFO RMA 
TICS vol. 16 no. 4 2000 334p-340p)j (J^f 
r ?CM 2j £ ) iC Cross ed-interaction Gram 
r s&£<Dm&<Dmm*teLttML&mX& (CFG) IC^ftflBt^e^y^ 
if H , 71 — if ft ftg b x * ;i/ b fc «fc s r n A ~ *tt*?a#tt#Ma* 

[0 0 0 6] 

Michael Zukerf TPrediction of RNA 
Secondary Structure by Energy minim 
ization(July 8, 1 9 9 6) j (JS*T ^1^3 j £V^) iCtt, 
!f&M^f»«r?fWj5S (Dynamic Programmin 
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fe5Mf old (tSS*) ^SftTWS, £*l&©:fclRT?tt> Jg^lfc&^ifr 
[0 0 0 7] 

0 2 K: iSRNA X ir A;t/ ~ y £ £ 3 *£<Z>tt£# 

«f*©-«&^'rB5T?»*. ®2©aJC^iTRNAie#l<Z>— &«3t&BJ2©btC 
, *:fc#ffi*&H2©cK:^UT^.5. lit, ^(subtree 

) tt, ««©«f«:«i:'r«*S:#4ff*©w^T?**. RN A h* 
□ - fc o v > r«Sc«Mif * & f» l t«iiif & f? t> z }c i y - imtkMffi i 

[0 0 0 8] 

r**BTC**. (OT#ic r^ttj *vO) *Kffi<z>iB 

%Kg®<D£j£«rjP (production rule) 3^&«*. SB# 
$rftl$&#ft&«ga-$N (nonterminal symbol) fc,- « 

«TS:*^tcMEI»K:3I*l*l|SiK-»T (terminal symbol) 0D2S 
**SBS3#Ttt, RNAgB^rj©#^{C«A, T, G, C©4*^T?*§ 

[0 0 0 9] 

suit, «aa«ST*fi*sca7t-iffc«v^T, k»©as*»6rna 

^^^oTRNAiB^©^^^^V^^#7KS:^m^§^ *$«fctf 

11 mSE#2 0 0 3 -3 0 0 6 5 2 4 
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(AG) &£<0tt&:fca&S«ffifcif&^rs CfcMl j^P, 3.#flg) „ .. ., 
[0 0 10] 

ht*z> i^><Dm$:ffiffi**:m%i?z 0 r©£^. 

[0011] 

[#§ l i e> 1 1 z> mm] 
<fc y mmmicfi e> % © u o & ^ v% e> mm&w& -5 . 

[0 0 12] 
[0 0 13] 
[0 0 14] 
[0 0 15] 
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[0 0 16] 
[0 0 17] 

ttmmiT&M^zjc&fem^mt. rn Amm*±m&mj:mizmmLxm$: 
**±mmatm&m^mic\>- htsv- ±gav~ h^stc* y v- 

[0 0 18] 
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&t>%. grZLmjcmizMLxz ft ^ ftmxmm l m^mmn zn^ m&m *mz> 
o -^(dum. mzm&mw&bftzziiiz&v^ ^ft^om^m^v 

-h^zz.h\z&^x&&3:m\zM$L*tftfz> 0 zftiz^v. &i&J:mzftt& 
Mm. b u V ~ iz =fc Jg&## ft & 3 1 iz & § cd r% &c rn A @g#j7« 

[0 0 19] 

&fr3*&Mfl|t#«i:, ±K«^ftffJ|C#«JCJ: y#f#^feJ:ia»ai£©3 
#l 5: ±SB^?t h M n - ©n&#jg SfoRNA BB^JcD&ftt tbTWSffiA 
[0 0 2 0] 

z<Dmmz£ft& RNAn^c*Jt©*3thjKns?-fc, ^K*3thjKns;- 
JC^1-S^^^^#0#^T^L, RNAIB3&J jaMLTfll 

^fe^S©d^^»^tofc^&^fe^^T*feS#^«?#7K&^ffibfeR 

z<dt% &mmzttLx-xmxm*mffizftoz£tfxi&&£$iztez 0 

t>%, J *&P>ftfcftfe<Dmmbtfu*?-lzML, ^tS^SSMl, 3 
tl$:MV^TRNAiB^j7 ; -^^-^tC^M$^TV%§^T*^«^I5©RNA 

u^i & *ft^ftm-xmm u » s mm^rom^rnxm^mmizm^j i^rna 

[0 0 2 1] 
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t . ±mwjcBffi^® izxmftzfrtz ±mm*Mift* izmlx m&mvmw. 
^^^t^i^mr^m^mx^^±mm^mm^mmht=.±mRNAm 

[0 0 2 2] 

izmi$ir&&!&xm£*MmttttTfemL, rn Am^i^&m^cmizmmhxm 
*Mffi*itm®L. m&2tifcm*MffimzftLTmi!?m<D%mitn\<\ tmz 
^m^m(D^%^^m^r^^mr^m^mx&^m^cmm^mmLt=.R 
n Amwtm&L. mmhtfuv-tRNAmmtzziikTXi^bv vV7.xmm 
u -m^bv v * xiz&^xmmztitRN Ammtmmbtfnv-izMm 

v-z»!mt?z0T% rn Ammm<D&mMmz®MizftM,-?%z.ttfx*z& 

&?izftz> 0 

[0 0 2 3] 

m&m4izmm<DRNAmwmffimmz, RNA-?m&<Dwmb#u 

m^mt. %mmtfA*LfeDNAmpifr±m^2nzRNAmm*fcm?z>R 
KAmFmm^mt, ±sbrn Ammw^mz & vftmzn&±mRN amm 

^ttLx±m&&*mzmmLxw*Mffi*zmfc?%m*Bffi^m£, ±mm 
^^mzxmm^^±mm^mm^zMLxm^mmm^n^m^msf 
n^mt. ±&m&mmm^mz£vnM2ti&±mm&moDii¥&m&fc& 
^^r^m^mx^^±mm^mm^mmv^±mRNAmmizMmr^>± 

1 5 m$E# 2003- 3006524 
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[0 0 2 4] 

^^m^m^^^^^^^mr^m^mx^^m^mm^mmh 

t~RN AmmzMmirzDN Amm®ifrikm&*<Dmm£LT^w?£&T% d 

^Amm(Do%^<Dh^up-^m^^nim<D^^RNAmmizMm^^ 
& (c o v ^ r > &fc*m&x* &&-%mmtf$>&z\£ t- £ r t # ^ § j; e> iz 

[0 0 2 5] 

v-n. ^mm^h^up-izm^t^^m^mt^Mmm^x^m'r^m^ 
m^&t. r n AiH^j z±m£f&j:mzmR vxm^mm^mmt^micmm 
^mt. ±MW*Mffi^mzxmmi*frf=.±mM*Mffi*izttLxm&mmm 
zifomnrmnw^mt, ±9m^mtm^miz^v$m^n^±mm^mizm 
^^x±mRNAmmm(Dm^m^Mm-t^mmmtmmmt:^mxr=.z\t^ 

[0 0 2 6] 

tl,^3a^^CSt5V^TRNAI3^J^^©M^&ff#f &<DX, RNAfg3iGDM( 
S fC^& £ 3 £ £ Z> J; e> fC & £ „ 
[0 0 2 7] 
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fe_biB r n AiB^rj t ±mmm b jk n p~ tzmmt & m^&frK ±nm&m zmm 
•tzm&m^r h y * zmotm^ b v ±«a^« 

V h y y * ^f&fc^MSKlTfftiJfcS *lfc±BB»&£v h y y * >UCO V*T, _hfBji 

ffi^a t tc 3 i: zmm t + & . 

, [0 0 2 8] 

U H^yxiT b y y ^^lCfeV>TlSffi$tlfeRNA@B3WJi:^h5ffDS;-lC*MS 

•tz>fe^Bfrizm&m*mj*?z>m&m^ b y ^ u i^iy h y * 

rmmv-b^n^mmb^up-^mmizMm-t^^m^cmK^vm^mm^ 

^&XMffifcKMJfc'?Z>{&<DRN AmM*&m-t&<DX*s ^®<Z)fll3i&}*oRN 

A@B^J&^^Mt-S3^^T*^SJ:e)fc^S 0 
[0 0 2 9] 

*^ttRNAffi^Ji»*f^k:Mt*« ! fe(Z>T?*y, 7 £SB«® R 
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V- h^rv^, ±KV- hxfy yic J: *J y~ h S*ife±«*Sc#«f* 
[0 0 3 0] 

c y - h u y - h $ ftfcffcfcjw*f* & r n Agg^rjcD -wMtcomm tuaj* 

[0 0 3 1] 

»*^8tcffi«(Z)RNAK^iSI«f^riStt, RNA-^#Ji©|i5ihjKn 
fc ±m R N AMH^rj S:_hSa*5t h^Di?- &«ro R N AgB?rj<z)#| 
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[0 0 3 2] 

*i tc m&ma ^?tt']([»fe«#mtx^»« tAinf* & * m l & r 

tl$:ffiV^TRNAIg^JT ^ -^^-^^c^tt$4^TV^€»t-^T*fe^i-^CDRNA 
IB#I & -en-ftlWAffW U & * ISMtJKTO JI^S*e#S:i»«f lc^5& IfeRNA 

Si^^RN A@B?rj Sr^-T 5 £ £ £ 3 «fc e> £ S „ 
[0 0 3 3] 

»*3C9jc««©RNAW^l«Wf*astt, RNAn&#3t<8*3ahjKn 

^»»m^y^icTttffianfej:«RNAKWfc±ia*ah3Kn2;-K:#j«'r 

[0 0 3 4] 
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n Ammzmm u mm b #u *?~ t r n Am?j£ h v v v xxmrn 

u b v y ^ ^z^xmm^nr=.RN Ammtmm.bMu v~izMi^ 
-tzfe^ftz^-ftzztizzy^ rn Ammmx&miz^-tzw&bTiiu 
v-**smt~*z><Dx, rn Ammm<D&mmmitwMiz&iM t ~fzz\£i$xizz> 

&51Z&&. 

[0 0 3 5] 

m&mi oizmm&RNAmnMtifjsmiz. rn A-ikMrnammibtf 
up-t. ^mm > Mb^uv-Km^^>^^mt^Mmm'fxmm^^m 

•tZRNAmPWl&XTy^t.. -hfBRNA@B^^^^^{cj;y#^$tlfe 

±m r nai^jic^ i/ t isa^^ l xmjcbvt* zm&~?z>m$:Mffi 
^vzfu. ±mm*mffixTv7Kxm®ziut=.±mw*Mffi*izftLxm& 

& Mfcttw* tt v ? £ & r t & mm. t -t s 0 

[0 0 3 6] 

^StiSRNABB^fJ&^U ^StifeRNABB^JK:^L/T^J«S:*SS:aML/ 

fe r n Amm\z%fct $> d n AKMtta&ate-?®6H|t£ d 

[0 0 3 7] 
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mmxrv^t, rn Ammz±m&&zmzmHLTMZMffi*zm&?zm 
xmizmv m m zn? m&mtm^v y ±mm^m$f v -fiz & y it 

*S*lfe±IB»^SK:*^V^T±SaRNAffi?aiSrCDS«(SS:ff»t-«|g^tfi![ 
* y y £ £ # tf Z. £ £ m®L £ ? S . 

[0 0 3 8] 
[0 0 3 9] 

^ry^i:, RNAW^&J:|B^«A»taMLT*AilW*fe^m , r*« 

0fcJ:«RN AaHW&»fflf SWfffl^^y J:ffi«3t hsKn S?- £± 
SB R N Affi^iJ i: fczi&TG^ MJy^x U JifB^jB V h U >y * * fC V^ 

TJigB»ffl^7 1 y^fCTttm3tife±l3RNAfB^j^J:fB^5thtfn^--tC^ 

±mm&m^ bvwxiz^x. ±mm&miz * y ±ia*3i h ^ n & y - 

hU ^©RNABB^ov%T^»y-^snfe±8B*83thJKns;-cDj«#K:# 

§ iz «fc y aw & « v*±ear#*#«* a & « _li att&mr 
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[0 0 4 0] 

NAffi#j£8rffiu *5ihJKns?-i:RNAW^J^S:z:*7cvhy ^^t-Si 

ASB^rj Sr^a {c|§M f £ 3 £ % & i ? fc & £ „ 
[0 0 4 l ] 

^ISWttRNAigM^^Srri^tf^-^tcllffS-grs^n^^AC 
MiXf^i:, RNAK^&J:Sa^^tCjafflLT*^#«f7f:&#£lj > r* 

«fc y y— fe±fia«^^nf Tfc $r_hta rna BB^i©n^«i3g©«» iitt^ 

[0 0 4 2] 
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s„ -*teiot>, &&m*mzttLx?n?frM*MffiLm&mmzfi^m&m 
mzv-htzztiz&^x&mxmzM&zm-iz. rtiicty. &mj:mz 
mm vm&BimmcDm^mizMm: h#uv-zmm~?2>z.£tfxi*z>£oiz& 

So 

[0 0 4 3] 

y^i:, RNAm?m±m£f%*mzmmLxm*Mffi*zmm?&MXMffix 
±mm^cmm ^^^izxmm^ti^±mm^mm^ic.MLxm^m 

x^t^m^^vfu^ti^t^^miL^^o 

[0 0 4 4] 

uv-icm&fz&f&xmtzmmmixfemL. RNAm^m^^micmm 
i^xm$:Mffi*zm&L, mmzh^M*Mffi*KttLxm&m<Dtmitm\ 

^^RNAmm^±mmmbrsuv~<Diz^mm^W'DRNAmm(Dimiihx 
mijtzox, &mmzttLx-*mxM*Mffizn$z£tfxg&£oiz&z> 

U 3tlS:fflV^TRNAg^^J7 ^ -^^-^^C^M$4^TV^Si-^T^fe«-g|$<Z) 



2 3 



2003-3006524 



2001—4 02081 



[0 0 4 5] 

© tf * ft f? e> tnt * 5 s - y * t , ±iaji^s if ^"jc j; y tm anfe 

fc-fclBRNA|B^Jft«rffif s^rffl^^y^i:, -fcffi«»h>Kn$;-fc_l:iBRNA 
SH^lf i: ft - «ctgv h U y * x U JiIB-^v h y y * ^ jc £ v^ T _tfB» 
ffi^^y^iCTttm$tlfe±IBRNA@g^J^Jt|B^h7Kn^-{C^^S^ 
M&V-^tSrhtCJ: y, ±gBRNABBMr^1?^M}C%-rsil5thJKn^~ 

[0 0 4 6] 

n^-jca^s^ASjfcfe#js^^r*«!ru RNAKWftsufcfcSsicaua 

L R-N AffiWft ttffl L, «jfi h jKd tRN AfS^J £ ft - #ctSv x 
x-mmb. mkfh^bV y ^ ^zn^xmm^titcRN Ammtm^b^uV- 
izM^ir^^^^- ^ ^- ^ ^ Hiz j; y, rn AfB^fia-e&jtfcJlfrsfllsi 

btfuy-%:»smik?2><DT\ RNAtt^iwo^asjsftMJc^-rsii:^ 

[0 0 4 7] 
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rn Ase^c#/st-s_tiBDN Amn^ftzmifc^vimiiLT^m-rzmfc?- 

[0 0 4 8] 

u p - izm&? z ^winniu x± l r=. d n a mm 
mmvxm^cmm^mmu mm^^m^cmm^zMvxm^mmm^n 

^ffi L RN ASH^rjtcm-r § D N A@g?ffgp^ $rst^©#^i: btflt§ CD 
1?, DNAM3^e>^^(Dh7Kn^-^^^§^|gffi<DfeSRN A^tcm 

[0 0 4 9] 

ff^tgi 7 {cfB^^^n^^A^ RNA— r^#5t©#iit hv-Kn^-i: 

RNAffi^J&Jif3^^(c^MLT^^^S:^ffi-r-5^^^ 
<D ft H £ ft e> IMftlX :r y :/ £ , ±f B^^^ff ^ y J: »J ff * 3 *l 

[0 0 5 0] 

tf*S*lfe»#Mlcafi^V^TRNA«^H<Z>JB{K*&tt-*'r*©Tf, RNA#3t 

2 5 ffi|E# 2003-3006524 



#2001—4 02081 



[0 0 5 1] 

vzfn, r n a mm & ±M&&-%m jc mm l t ##3?^* & ^» m t § i^m^ 

<z> ftH: & *f e> JB^Sfff Hex t- y ^ i: , _fcta®i^ff- Hx t- v :/ Jc J: y |f * $ *i 

&&iz±mm&m*:&wir&m<&mv h y vi'^sffutsi^jiv h y y 
^^^^ ±m^itvh y y ^^^^y^jcT^stifcisaaa^' 

sa^^^:^ tc j: y jh^to & v *±w&m&m ±mm^cmm * & # & 

[0 0 5 2] 

vv-izm&t ftj&mixmmL. rn Ammzzij&jcmzmm 

T?*S*U ^#C7tV h y y ^^JCfeV^TftrfflStlfcRNAIB^JfcflBt hTKDi?- 

hy^^^tcov^r, a^JcJ:y*56hjKns;-fty-hu fl&©RNAgg#J 
^^v%T^y-h$tifc«ith^n^~©jig#{cmt-5^^{cj:y#^ 
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2 0 0 1 —4 0 2 0 8 1 



[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 
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[0 0 5 7] 

N Ajffi#[ $:±IB#^ h jK □ - © - £ #d R N Affi^©«» ft^f 

£„ 

[0 0 5 8] 

*#**«f*&*mbfcRNAKJ!rS*frmU #3ih3Kn*>~fcRNAIB*Jfc«: 
zi^tcV h U y^xti^U — H U y ^^Icfev^T^ffiStifeRN ABB 
^^^h^n^-fC^t-S^^&^-^t-^r^JCj; y, RNASB^JW 

[0 0 5 9] 

*S6*tt, ?tfM#««A*bfcDNABB^&«¥Sn«RNAK^f&f^ 

d n Aisa«# & 5t^©^« t h x^m-rz o 

[0 0 6 0] 

S6>JC RNAzir^Jto^jthjKn^-h, SWKthaKns?-- 

nfc m^mizm^ v * t r n Amnm^mum *ttm? & = 

[0 0 6 1] 
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n Am&mffimwv&z r n Amnumm.n loot, mmmmmzm^r^^ 

A2 0 0 ££ % %vhV-9 3 0 0 ZftLTMm^mzmmLTM&ZftT^Z 

a 

[0 0 6 2] 

0 5 JC&V^*y hC-^3 0 0it R N A @g#J8?#f lift 1 0 0 £^PS/*5=- 

A20 o tzmKizmm-tzmmitmis, m^it. ^^-i^tos. 

[0 0 6 3] 

0 5 JCfcV^^W^^AS 0 Ott, ^^M7-^ 3 0 0 l:^bT, RNASB 
[0 0 6 4] 

w®cpu, r^^itt, **vmm* xtimm, m±mn. mmmmrn 

[0 0 6 5] 

05 iz&\,\trn Ammmtifmmi o o«, tsiftttic, RNAi^iggi 
04. a*^si 1 2^o:t> , ffi±a«i 1 iizmmznzAmtifflWj 

i-^10 8, £J:tF> #a©-?- (RN AfB^J^-^/^ 
-*1 0 6 a-MflThUy^^l 0 6 c) &«Jft'r£|B1tflS 1 0 6 

So $6>iC, £®RNAfg?'J#?#n£gl 0 0 tt % ^-^CDilft^SfcJ: 
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[0 0 6 6] 

mmmi 0 6}CM^tlS#a^^-^/<-X (RNASfi^-^-Xl 0 



[0 0 6 7] 

Zltl & IB'|jig|5 1 0 6<Z>##f&S|fji<Z)e>t>, RNAIB?!!^-*^-;* 1 0 6ali 
, RN Am&SZ:&mLfc7 : -#K-XT»$>Z> a 0 6 a 

it, -<y%-%v h^MftLTT^-fe^l-S^gPORNASB^-^^-XT^ 

tt^Sl^^m^C^S tlfc R N AgB^J L £ * CD % £ ^„ 

[0 0 6 8] 

l o 6 bizit, m6izmLt=.£$iz., mMhtiu*?-t.-£.&tifiift 

RNAfC^-rs*^if&^LT%J:^ 0 
[0 0 6 9] 
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[0 0 7 0] 

if 1 0 0 h»7-? 3 0 0 (£ fc&;b-#^©jl#^g) ^GDl^CfcttS 

[0 0 7 1]. 

H5JC;fcV^, AfflAI»»>f>*-7x-X»10 8li, A7ij£§» 1 1 
2^ffiij^»i l 4©ftff«r3:f?3. rziT% H}Aitil4i:UtH =E-^ ( 

tf-K, "777\, fci:t^ V^^^&MVN^X^^T'^f □ *e V 

^TN^fiibtjK-f ftf-f ^^^-f xatB&^'TS- 
CO 0 7 2] 

S5fCfeVNt, i^l0 2li, OS (Operating Syst 
em) ♦<0«fll7 , D^A, #®<D#t.3l#|lI^&£i7£ Lfc^n >f? A, fciitfffi 

m^mmi 02 a. mumnmmi 02 a, ^mavhUff^ijian 0 2 

f. feiff, SUS^iias 1 0 2 g&«*T*ja3ftTV^. 
[0 0 7 3] 

3©e>l3, flflil0 2alt A*StifeSE»I©S:iSfcfl!oTRNABB^ 
©«AiW4fffe«V^A#W*&»ffl-r*«IB. 1 0 2b), fc«J:tf, 

*mi<totzm*Bm*KMi,Tm&m<Dtfm&ft*>&m m&mtmmi 02c 

[0 0 7 4] 

Mt&fflfEgP 1 0 2 d *»©RNAK^ra<Z)3BftlJ|«:tfir , r«»IK 

3 1 2003-3006524 



0 # 



2 0 0 1-4 0 2 0 8 1 



[0 0 7 5] 

^Sv h U * * * #J&#®, £ J: l>\ Siiir^ v h'Jv^X T ffrfc $ #i 

RNA @B#I {CoVNT^mV-h^tlfe mm. h U i? - CDj£$ {C *fj& £ 

[0 0 7 6] 

Sfc, ae^SSSP 1 0 2 gfcfc, 3pJM#*«A±bfeDNAffijrj*ve>«^Sti-6 
R N Amm%i¥l&-t& R N AK^ffffrS^S, 33 «fc tf, »^KffH*#®tC J: y ff|£ 

RNAK^^js^-sDNAK^jis^&m^^^sfcUT^^sate^tHi 

[0 0 7 7] 

■c^t, £TF{c!a7~Bji i *&mLTmmizmm't& 0 

[0 0 7 8] 

£-3% RNA-*«j»*«a©#<irK:oV^TH7&#fi8bTttW'r&. ®7 
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[0 0 7 9] 

^t-'-^^-X 10 6 blCSE^I©RNA(Z)#5th7Kn^-S!^t- iCSs 
fbt, ffJM#^«3t*^l<Z)RNAS^T?&oT-e©z:^cflKaS:4f 
glfcV^©iAAS*l 1 2 &^LTRNABB^JjB#fIgtf 1 0 OiCA^fSh 
Uf^SA-1) , MfWl 0 2a[t fclfciBtfrSPl 0 2b©MiCJ: 
y.. ifc&T 2 -*^-* 1 0 6 b^^&Hyjiib Uf'^SA-2) , RN 

Af23&Jlc#bT#3m&^bT«:fcfl?#f (A-X) fcfi 1 ? 

).. m% ftIJB#tf>RNASg#J(Z>A27&, RNAHJfff-^^-^lOBa^ 
&ffiS©ffl*J&3BiR?-Sc:fcKJ:yA:&bT%.fc<, #«SS/*T\k2 0 0©^fls 
^-^^-x^ej^fMOIH^iSr^-r^^^lC^yAiJbTt) ££fc, ffi 
M©SB^J £ i£& X± b T % J: V * . 
[0 0 8 0] 

ftt, #3fr?»»i 0 2att, motmm mm 1 o 2 c^sic^y. 
sftifli*^- (ag) &£izm-3^Tmi$mz$.8>&o z.zx%. 

[0 0 8 1]. 

fit, #3t^ w 1 0 2 a fffncatifcja^ 1 K© , 5 , b : ?«>3e«>fc*fi : s». 
) . 

[0 0 8 2] 

fit, *3t^ai«P 1 0 2 a tt, AffiA«Jfflr>f >*-7x-^BUl 0 8 
TffJAiil 1 4icy-hSn&«S:iW«f7fci:'*©a-^SS:ffl*'rSiaiK:j:y 
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[0 0 8 3] 

c h-ius r n a fB^jjfi 

#ac, ^^RNApB^Jttm^S©#$|tCoV>TgI8 S:#figbTfi^-rS 0 
[0 0 8 4] 

OSbjfr&M****. fbt, «3»»».10 2att, ^jE^AS 1 0 2 b ©*t 
3ffiJCJ:»;, RNAKJUf-dt^-^l 0 6 a^&RNAMSKyffll Uf-y 
^SB-1) , #RNA@g^TJCMbT^S:ji-^bT „ # 

[0 0 8 5] 

■eur, jg-^Mft i o 2 c »msnfe**«p*f7Ktc#LT3i^stfiic 
# & ffi fe -r sg-^s -e & & m-xm-Vx* MifcRNA @e#i & , l tc jcm&m 

SB-4) 0 

[0 0 8 6] 

■f tt, ^jt^MSl 0 2 att, »ffiStlfcRNABB^ff€:^Ki:^* , t**3i 
0 8^btffi*ggl 1 4lCffi±1-5 Uf^SB-5). rtlfC 
[0 0 8 7] 
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[0 0 8 8] 

*?\ HHt^tWasi 0 2a(t RNASH^-^K-^ 106a^P>lo£fc 
&2oJ^Jt©RNAfH?U3:JfcyffiL Uf>^SC- 1 ^J:tFxfy^SC-2 
) , mJCMtifffil 0 2 bO^SfCfcy, &RNA@H#iJC*fLT, Zfc&c^-*^- 
Xl0 6b*^Uffilfc Uf>^SC-3) , lo*fel±2oJ^JtCD^$r 

Ji-^-rs . RNAK^JiSP*fS*i o o», 3*i&©3tyffi 

[0 0 8 9] 

^ut, »-^stf»aj i o 2 c ^m$tife#^^f7Kic*fLT3@^ft# 

&*fvv #M^5tv h y y l o 2 f cDgtasicj: y, ff#3*ifcJi-££ 

© e> ■& ; 3*«>j£«>fc*# feiife-rar^agT? ***scj»«f* l^rn Amm* 

[0 0 9 0] 

n V - £ R N Agg?rj £ & - #CtSv h U y ? X-tig L , rJtkjx^ 

r^ic^y, RNAffi^isr^jtK:^'rs«3thJKns?.~s:prmft'rs (*-ry 

^SC-6) „ 

[0 0 9 1 ] 

KJ:y % flfjU*, ^[^tcv-^^Mbfe^ (H9 tCasffllJcis^TW:, 2 
#B©*5ih7Kn*;-cD^) ic», £©*»h#n^-##RNAW3HK:#$tK: 
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[0 0 9 2] 
[0 0 9 3] 

*Jffi##, AAitl l 2&c«fcU8« J K;&tf#U&VN»» (Hi 0©« 
TiJ2l) ©RNAI2^J§:RNA@H^^gl 0 0 ICAiJt"^ Ur'^SE 

-Do 

[0 0 9 4] 

^bt, sisiKtfm i 0 2d(t jcm?-**-* i o e bj^e, 

2o«±©^5:iya}l/ , iiMf 1 0 2 b fflM}C 

E-3) „ l#HtfI|10 2clt #ffi£*lfc#:£j§?ffi*JC^LTM-& 

Stf^^^re) Uf^SE-4) „ 

[0 0 9 5] 

-6) „ 

[0 0 9 6] 

AATfftSilORNASJO&RNAj, RNAg, . . . , RNAj 
£U SC^-^^-X 1 0 6 bJC«M»StlTV^SN«(Z>jJcSsS:G lf G 2 , . . 
. , G N ^b, RNAHJIx fc*Sc8K:*ff iW&5&bfc£:£GDji 

^K£r (x, g) fc-fS. 5»^JgfclH53R4ti:b, 7&i?mtf±i*WZ¥ 

*Rj Ck] te, RNAji:G k iC#t-^/N°-^^Lfcil^«r (RNAj, G 
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[0 0 9 7] 
[0 0 9 8] 

o^T% iCRggf JfiBP 1 0 2 d M®Lm«? h;VS v S^Wf-fPS: 

^«>§. -~T% r^i-;i9-jPi It. R 1 [k] £R 2 [k] (Dftfitdtftf 
—if** (x) j T?&5k0M»T*&y-, ri^^; VSr ' s 2 j ^ Rj 
[k] %r 2 [k] % r^— tf*fifc (x) j T*&&v^m£fr£&:£ffib£:'<* 

Wt/^feSo 012it PtM&m^? h;i/S r S 2 (D$^&£M-r 

[0 0 9 9] 

ov%r% sEtstf mm i o 2 d it, m®m'<9hjus v s 2 m<Dm»D&&>T 

D= s q r t (S { (S 1 [k] -S 2 [k] ) 2 } ) 
(sqrtSTOt^tJ, Sttk=l~MlCW't*i|ft3Bl'T?»*. ) 

[0 10 0] 

S i m= a P /D 

(attjgffc (0<a<l) ) 
[0 10 1] 
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fit, Sim&iTObtffiMS. m% g|RaS/>S<t«i:, SB 

[0 10 2] 
[0 10 3] 

ABH^^f^g 10 0 KKil-f Z> RNAg^Jiflt lOOtt, st^^ll 
ffl 0 2 g(D^3SlC J: y, AiT^tlfeDNAIB^JSCS^T, mmDNAMFifr 
*>«¥3;ri&RNA5i7a (JBCF, ^IRN Agg#fj hv>e>) & Bl&lfttc^glb 

0 O^MP^-^^-X^-r^/N^^^-^^-X^&mMODDNA 
!S^rS:ai^*ri:tc*yAi7bT%>J:<, mMOSH^J&iS^A^LT 

[0 10 4] 

OV^, fftjg^iSl 0 2 a^3CD^MRNAffi^fSr«^«faSl 0 2 b }CA 

ji?z>n Ut^sf-2), $f:fc#Mft$si o 2 b©^aic *y, S:^-* 
^-j* 106 bj^e. i.o*fctt2ojK-h©s:^Dcyffls*i Ut>^sf-3 

) , #3fc&£^MRNAIB#ltC^iir-rs Uf^SF-4) . 
[0 10 5] 

ftt, m&mwftmi 0201 n*«?«fisi o 2 hftm&hitmxmm* 
K^^xm^mtm^n^ Ut^^sf-5) , i^wio2g», it 

fe^-n r n AiB^jfc^i-^ d n Amm&&* % A& : ¥'<Dmn t l r^rr & u 
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[0 10 7] 

[**«] 
. i mm 

[0 10 8] 

1. 1 -«c«3thaKns;— 

Ell 3 {C^$|x§ 2o©RNAz:#c#ji SsKn^-S:^*. 
XrJUjl-zflZ. (H (a) ) £s\T¥>Jl-zf (L (a) ) #ig>*j$ 

So .-etl^tb©X-5"A^ (H 1 (b) , H 2 (b) ) t.s\T\fyjl-Zfffift. ( 
L 2 (b) , L 2 (b) ) (Di{C^fAaXfA^O*<?^-^ (I (b) ) 

[0 10 9] 

*3ihJKns;-T 1 , t 2 «^ - 

[0 110] 




[0 10 6] 
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&>T<D!ftmZ&vfcXT2»)V-zfMm. (SI 3 (a) #J&) X*&Z> a 

X^A (H (a) ) VjX\tlM.mMVk±ftZ> 0 
s\ytfy;i-7 (l (a) ) ny-j X\zi&msLt£.-t&. 

[0 111] 

P;T(0^&#ofc2i5i^f^^-^i3l (01 3 (b) #J£) -e* 

X^A (H x (b) ) (H 2 (b) ) (I (b) ) 

s it l l&gfi*_t: i: -T S - 
[0 112] 

i. 2 ^iRea^esjc^szi^fliJihJKn^-cD^y >^ 

7 s U >^-T^o iIlfi^li-t^T04SltJ:oTlf$^S. 



G= (N, S, P, S) 



N P»£lftM(Z>«Kil • 

[0 113] 

bfrb&#e>, ^^M^i^tCS= {a, u, g, c} , ^ffi#«S, $ 
[0 114] 

4 0 £KIiE# 2003-3006524 
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• 



0R1] 

S-^xHx 

H->xHx\L 
L->xL\x 

fcffu xeztu xtextmmtt&MzSfrzm^iDMmk't-Zo 

[0 115] 
S-»aHu | uHa | gHc | cHg 

[0 116] 

G^cfe^T, 
[ft 2] 

S-*xHxbH^>xHx 

>SS (G) jWUJtStlSrilJCJfcSo 
[0 117] 

G^h^n^-T^^U >^lTS> i:ttra^Ufiori:l:f9. "G 
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[0 118] 

[$t3] 
5 -» xjlx^ 

— > XyX 2 H x 2 x l — » ... — » XjXj...*,, 

x l x 2 *:X n y l ..*y I _ i y l x n ..JC 2 Xi 

Z(Db%, x,x 2 . . . . x n £ % ^tLlC^/Si"5jc«....jcJ"x[<^g|5^5^ > 7 i A 
y,. • • • y !-! y , V) WW if y;wy^^t5o *fc, «£U 

[0 119] 
[0120] 
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S, -+xHx 
S 2 -> xHx 
H->xHx\ L 
L-> xL\x 
I->xL 

[0 12 1] 

S->SS\xSx\xS\Sx\x\X 
5 — * x^Xt 

" ^ JCj X^S X^ X^ ... XyX^»»*X n S X^ •••^2 

— > ... — > x i x 2 ***x n ...jy 
[0 12 2] 
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S S (G 0 ) 2SS (G^ 

[0 12 3] 
S S (G n ) 3SS (G) 



[0 12 4] 

i. 3 m^mm^nm^m 

femfe-r— *#3S s^fijtT? a * *^ 4f ^ t watt, h #n *?- & ^ u 

[0 12 5] 

*sc#*fr^/=fuxAtt, ^A&ftfeisicioT, #;te>*ifcffi?rr#s*ffn? 
®;Mm.&mmi>x^&<DT\ iJtM7;^yxA», ^h/Kn^-jc^i- 

[0 12 6] 

RNASB^rjs x = g g g g a a a c c c c # h tffn i?- T p T^lCjg-^-TSz: 
MB^Js 1 {iG 1 JC s fcoTJ^T<Z)i:e)JC^m"e^-5o dtltCJ: US3#I s ^iiycjg 



4 4 



ffi§E# 2003-3006524 




2001—4 02081 



S-»gHc->ggHc c-»g g g H c c c-^ggggHc c c c 
— »ggggLcccc-»ggggaLcccc— >ggggaaLcccc 
— »ggggaaacccc (1) 

[0 12 7] 

s 1 J4G 1 lCj:oTJe*T©J:^K: : fc*ffiT?S«. 

S-*gHc^ggHc c-»gggHc c c 
— ►gggLccc— ►ggggLccc-»ggggaLccc 
~*.S gggaaLccc— >g g g gaaaLccc 
— >ggggaaacccc (2) 

[0 12 8] 
[0 12 9] 

s 1 &G 1 {c«koT±iH©2My©^'T?aim"t stt, ^n^nommizMm 

.t -5 KUimu hi 4© (1) c^a*is*s:»«f*i:— 

(2) ©<fee>{c#fflL/fe#^^ hi 4© (2) Kj&zn&mJtBVtfcz: 

[0 13 0] 
[0131] 
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[0 13 2] 

(1) «s^»cJ:sa^K®s ! ffi 

,*.;. t«W««>»K^. 
K*JS»«. sfflMMMc**^ ±««*M>»«*IMr»-»l:. Hi 4® ( 
i) c *an*«*»*f*tt***s**>;. (2) cssntt****"* 

M2 £«U. (1) ,M»WW8JV«tCM. 

[0 13 3] 

OXA [H...i«». R.-. PI. ox.nk. O. .«•!««•• ■« 

„ t "Algorithms 
R , and Kleitman, D. J.i A x s 

for loop matching*." S I AM journal of 
Applied Mathematics, 3 5, 6 8- 8 2, 1 9 7 8 

] #8>6. 

[0 13 4] 

(2) *«S*x**¥- (AG) CiS»te*©S t * 
WBMWfcMlCtoTJttSftfcWW 1 ***- (AG) 

***»&*■«. IdtBWpW**-" [Turner, D. 
H , Sugimoto, N. , Jaeger. J. A. , Longf ello 
w, C. E. , Freier, S. M. , and K i e r z e k, R. , 
mpr oved parameters for prediction of 
RNA structure, " Cold Spring Harbor 
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Symposia Quantitative Biology, 52, 12 
3 - 1 3 3, 1 9 8 7] KmZftT^Z* d£T?tt*«#©Bfcx*/b¥-«:BI 

[0 13 5] 

±K©&fcX*/|/*-*9*-*&fflV*TH14<D#3S (1) h (2) <D (A 
G) -eti^JKT©*^^**. 

A G ($& (1) ) = A G (gc, gc) +AG (gc, gc) 

+ AG (gc, gc) 

+ (AG) (if^fX3 (D^T^y 
= (-2. 9) + (-2. 9) + (-2. 9) 

+ 7. 4 =- 1 . 3 
A G {Wk ( 2 ) ) = A G (gc, gc) + AG (gc, gc) 

+ ag (■9--rx5(Z)'\yif>;i/-^0 

= (-2. 9) + (-2. 9) +4. 4 = - 1 . 4 

[0136] 

t>t>, #51 (1) T*l±5' ctS*fi:2fl©gctS 
*HC*fLT, AG (gc, gc) #tt*S*l, 2«<Dgc*IS*fi:3«H©g 
cSS^Ut, AG (gc, gc) tfttiaft, 3f@OgctMi:4f 
B©gc*«#lC*rb , C, AG (gc, gc) tffWSft*. i*iKl»b«a ( 

AG (gc, gc) mm^P» 2#g©g c^»*fil3#g(Dg cSSMJC^f 
L/T, AG (gc, gc) tftf-KCSft*. 
[0 13 7] 

AG (1) 3fcfc»K ( 

2) 1. 4tay, «*fcbT»&*<z>*£v* (2) 
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[0 13 8] 

fold «i3) A^S. 
[0 13 9] 

p (S-»aHu) =0. 2 
p (S-*uHa) =0. 2 
p (S-^gHc) =0. 3 
p (S — cHg) =0. 3 
p (H-»aHu) =0. 2 
p (H-^uHa) =0. 2 
p (H-»gHc) =0. 3 
p (H-cHg) =0.2 
p (H-*L) =0. 1 
p (L-* a L) = 0. 2 
p (L-»uL) =0. 2 
p ( L— > g L) =0.15 
p (L->c L) = 0. 1 5 
p (L-*a)" =0. 1 
p (L-»u) =0. 1 
p (L->g) =0. 0 5 
p (L-» c) =0. 0 5 

[0 14 0] 
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i) (Dm&mm*^ 

p (S-gHc) Xp (H-gHc) Xp (H-gHc) Xp (H-gHc) X 

p (H-»L) Xp (L^aL) Xp (L— » a L) Xp (L-»a) 

= 0. 3X0. 3X0. 3X0. 3X0. 1X0. 2X0. 2X0. 1 

= 0. 00000324 



p (S-gHo) Xp (H— » g H c) Xp (H-» g H c ) Xp (H-L) Xp ( 
L-» g L) Xp (L-aL) Xp (L— » a L) Xp (L-» a L) Xp (L-»c) 
= 0. 3X0. 3X0. 3X0. 1X0. 15X0. 2X0. 2X0. 2 

X 0. 0 5 
= 0. 000000162 

[0 14 1] 

| tt U0„ 0 0 0 0 0 3 24 =- 1 2. 6, (2) (Dl**ttU0. 00 0 
0 0 0 1 6 2=- 1 5. 6&*»K «f*fcUTa**<0*«V^ (1) 

Metier i:K:&-§> 0 
[0 14 2] 

IftfcSsilftflll * ^MT;V=JUXA (inside-outside algor 
ithm) fc£IC*y*WbT*>J:V*U fcrL-yXrr^X (he u r i s t 
ics) ft^CJ:oT±*ttlCiDfebt*J:^. ** [Sakakib 

arab "Stochastic Context-fee Grammars 
for tRNA modeling," Nucleic Acids R 
e search, 2 2, 5 1 1 2-5 1 2 0, 1 9 94.] T?tt«R©tRN 
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[0145] 

A G (*»(!)) =AG («c. c g ) X2 + AG (eg, eg) 

X2 + AG (eg, au) +AG (au, u a) 
+ AG (ua, au) +AG (au, go) 
+ AG (g c, g c) 
+ AG (iJ--fX3©^Ttf>^-^ 
= (-3. 4) X2+ (-2. 9) X2+ (-1. 8) 

+ (-0. 9) + C-l. 1) + 7) 
+ (-2. 9) +7. 4=~1 3. 6 

AG («»C2>) -AG («o. eg) X2+AG (eg, eg) X2 

+ ag (t^X4®Are>;i/-^) x2 

= ( _ 3 . 4) X2+ (-2. 9) X2 + 5. 9X2 
= -6. 7 
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rn A-*«3tK:«v^T s 2 # * y e> e . nub*?.* 

«3t (1) ^oW. rtlKU:*;. «« CD *>< "f<T<0-*«3t" 
[0 14 6] 

^.jXAi:^. AGa>a^fle&»«»cbfcRNA**ftK:*ty<«3ft^*r 

[0 14 7] 

2. «WHJ6« 

tt»*TICftilL/feRNAB»D8 r s 2 , h#n^-T r T 2 *3J:tf 

G^m^^©^^ 0 ^^ 0 
[0 14 8] 

u — t RN A, G' ) * (1 6S r RN A, G" ) *£(D*>>K*>*mmh# 

A;i/-^T 2 , G 2 ) fc*fcJ:Sft:«SDB RNABMs^ 
s 2 &-^t?RN ASB^IJDB KWfelT&o 
[0 14 9] 
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^12 0 0 1-4 0 2 0 8 1 

CD &&xtk£m*mim'*w&mi*mi! 

[0 15 0] 

#JR1) RNASWI&BIWDB^6IB3e , r*. VM«f8A**rS. 

jg^-TS. rrT*liT 1 ilT 2 (G^Gg) SraMR-TS. 

^T'ttT! (G x ) lC*fbTl 0£T 2 (G 2 ) lC*fbT 5 ZWtfe~?Z>o 

otiAitfU i*«)»#Kl3. 6 Sr#o«*iWrf*«:#* C .BB 1 7 (1) 

mz (an (2) #m) o 

o «k y VN<Z)T*r*i£ y- NM^ts. #MS4 Tfi&ftfeGgCMtsa 

^i6. 7 CD****? * 2 1*#JR 3 Tf G 2 K1# b TKJfe S *l fe W« 5 J: »J *» * * 

**HHcy-h**;ii:K:*oT, *bUWf*i* **Wf*2 ©IfcfJ^* 
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A;V-^T p 6, @17 (1) IZttZft&^kWMItfttJ'tZ' 

M*Mffi*2.KttmhX, 2vtfe^IXxA;V-^T 2> mH?mQ. 7, ©17 (2 

[0 15 1] 
[0 15 2] 

[0 15 3] . 
(2) HCflKt&^oBB^JCD^W&ffi* 

) &MIRt£ 0 

mAJi-t&o rzn?&s r s 2 »ts. 
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2 0 0 1—4 0 2 0 8 1 

[0 15 4] 

Kl"&«>Tb*oT%J:V^ 
[0 15 5] 
(3) £*l#5t*ftffi 

[0 15 6] 

#JRl) RNABW©m#ftWWDB*»&»36*r«. »*VMt«A*t*. 

Mts. rr-etiTi (g x ) *t 2 (g 2 ) 

j**tS) C*bT**i*ri*JfcbT%iJ:V*b, #»K:ttfco«jebT*>J:v^ r 

®i4 ( 2 ) #m) o 
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„ (H17 (1) #M) 
(©17 ( 2 ) #RfO . 

#JUf?6) ^JiiiT^ejtifeSB^i^&^C, #]ii2T*#e)tifc h/Kn^-m^- 
e> £ K^ft n S> - tc^-t £ r ii # m % K & & „ & 3 v Mi, fi*T © jlin 

fe^Uzr^^ff^LUXiiTil-t-S T 1 C0^.nTttl5. 0, T 2 tf)*:JT&6 
. 7£&£ 0 

f«8) #Jii7T*#e>tifexriT(3D«v>Jii{ch7Kni?-5:V- h ffi;fr*rs 
[0 15 7] 

[0 15 8] 

(4) i?->-7r>f>^ 
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10 0 1-4 0 2 0 8 1 



ItgAAfS. :ittt»if 2 *«* t4 - 

#W2 ) ° ***** 

(5) l Rilw*e>"i5»*^ RNAW,l * B * 



2 

[0 16 1] 



1-5. 

56 |iJf£!B2 0 0 3-3 0 0 6 5 
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3*3) ******* hXUp-om* **«DB*6 
M#^£o zir > tl*T 1 (Gp £T 2 (G 2 ) S383Ri"<&. 

**&) c#bt«<ftWtT**^^ «j|K:»J:ott)tbt%J:v\ - 

s 0 02 1 (l) croiAIMff^atfi-WRSfcSt. $^iCs5:G 2 
Uoti^U 5. 1 fc#o«*«f*fe#*. ®21 (2 

-r§ 0 El 2 2 tc^t*^ h 'J v 
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V #2.00 1-4 0 2 0 8 1 



#3„ (mi 7 (2) #Jft) 
[0 16 2] 

JK 1 i: 2 i: 3 tte«©HHK: A*i&*.T %> <fc v> U .#JR 6 5 0D*3:jS*r»£> 
(Ct*tltottij:^U #JR1 OCDW^Kliy^AffflfTfcSr^Si^l-rsaiS 

[0 16 3] 

£ife©?gffiJSWf»K: %, JtlB#flF»#©*SKtcSB« b &&ffittA»(Z>46Hl* K: £ v> 
[0 16 4] 

M*. R N Af23«#n!£@ 10 0 tf7.$y Fyu—y ©jgjft-e R N 
#J&£*l£?^7>' h«*^6©ll#K:j6SCTRNA15?gjS|*f*at&#V\ 
[0165] 

* fc, #*t^mis io2ai4, m&Bm»B 102c &c **»tefigtM*&fTV* 
e>*:fcjs*r»i 0 2 bK:j:y*:£##* i fea*fflbT%«fcv\, #35: 
Mffi**mm~r zmicmffiB 1 q 2 b mm^nr^m^cmmmzMvxm^m. 
ft t>m&mtfn®i 0 2 cfctt^oor^iiyxAtcT^bTfcj^ 
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b t # feai^Ktrnt sr^f vn y - h -r * ©tt**n 

RiifcSfcvO 

[0 16 6] 
[0 16 7] 

RN Affi#J##r^*l 0 OfcBBLT, H^©#««SliS»«IBI!l6jfe»* 
«*.«, RNABIW»«fi6*10 0©#'!?'.--^*«fll^*»«**' WIC«*» 
Central Processing Unit) *tfS«C POCTlWl 

[0 16 8] 

IB1M1 0 QKmmt$foZ>&m<D?-$'<-X^ (RNAHHf-^-Xl 
0 6 8~*li®Th'Jf^l06c) RAM, ROMfO^€'JiE 
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[0 16 9] 

RNA@33W#n£ff i o o&, g6^©^°-yf-;i/3>tra-^, 

[0 17 0] 

CGI (Common Gateway Interf ace)l:^V^^t 
[0 17 1] 

, Mlif-fX^, ROM, EPROM, EEPROM, CD-ROM, MO, 

tlSROM, RAM, HD^©ftt© r®^M©#/SI^#J . &£Vn&, LAN 
, WAN, -<{V%-%V MCft*2*l5*y hy-^&^bt^n^ASrli 
•rs»-&<Z>a«IBi» J f»«a«a)«l:^K:, Jg&lc^nd^A&ISSrrs llpi 

[0 17 2] 

-f^U fcbTdHM&JfcSftSfc©^ OS (Operating Syste 
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[0 17 3] 

*yb?-* 3 0 0&. RNAWJW&fSWl 0 0^f^fA2 0 

lan (mm/mm<Dwt>*&ti) ^> van^ ;ivn>im 

^©m^S:-^tf) CATVi^, IMT2 0 0 0M GSM^fcSP 

dc/pdc-p ^^©tf iaisii/«^^^ ^ b^mm^. mmwm 

^ Bluetoothf©»ffij(aWB^ PHSI^, CS, BS*fctt:lS 
[0174] 

-£fts>©3t-£\g&y- htsi £K&?>Tmm$:mKMtiL*:tfwz>. -ft 

ici; *j, ^jaxffijc^t**#^h^n^-K:%IKI£^#WfefteifcK:<fcS©T? 
fc#T»£SRNAK?a#*f85fflU RNAB8^I»«f*^ ^n^A, £J:tf, IB 
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[0 17 5] 

fe r n awm z±mmm. b ^ n © R n a«ot©*» 

#*&ftfctf£©*»b#ns;-K:#u are* b 

rn&mv>TRNASS^.-^^-^i-^^^^ v ^^ y<T * feli ^ ,S ® R 

9#8*^RNA»?!!ft*«tSIi:#TJ86RNA|»0WfiSf, RN AUB 
[0 17 6] 

fc R N A«9D U flNt b JKO 5*- R N AfB^O £ ft-*70V h y y * * T? 
*z*U -*7c^bUy^^cfev^TttffianfeRNAKWi:«3ah*n2;-C 

[0 17 7] 
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02 0 0 1- 4 0 2 0 8 1 ^ 

% D N Ammo *> % MftO V # n * - f « *«tt© * * R N A«WK:*M6i* 
[0 17 8] 

[0 17 9] 

bfe RN AfB^JSrfflffi U «» b#n SJ - RNABWi:fe-«7CT h U y * * 
•**j%U -*5SvHJ v ^rxicfev^T«iffiS^feRNAWW4:*ah'Kns;- 

«fe»o*A«W*Kl#JiS^*ffi©RNABI?!Ifeilllffit-S©T?. 

o R N ASS^J ft#»ic» Jl-T * i i: #T? S * R N AWMHHR& R N AS2?!tf§? 

[01] 
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RN A0D#5t h JKn 2^— CD— M'?:lilt5@t'&5. 
[02] 

[03] 

[04] 

[05] 
[06] 

jtgj^-it/<-^ 10 6b jc«l»S*iSfif«©-'W&^BI" e * S " 
[0 7] 

[0 8] 

^^0^JCfe^S*e/^^A(DH-«itRNAfB^mM©-MS:^t- 
[09] 

[010] 

[011] 

& § o 
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^^2 0 0 1-4 0 2 0 8 1 Q 

[01 2] 
[g|l 3] 

. r n A— #c#3t b n *; - ©M&att*0"£ & £ . 
[Hi 4] 

[Hi 5] 

j&g*f © i X * & *r - &^1~0 T* & 6 o 
[HI 6] 

[HI 7] 

[01 8] 
[01 9] 

[020] 
[021] 

s 

[02 2] 
[02 3] 

10 0 RNAIBEHSItfriStt 
1 0 2 -fflttffi 

10 2a *afi7tUffi 
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10 2b 



10 2c 



10 4 
10 6 



10 8 
112 
114 



1 0 2 d MttftfffJMF 

.1 0 2 f &jt#3iV VVv9 

1 0 2 g m&ttWW 

taw 

106a RNAEUf-*^-^ 

106b ^js-?-*-*-* 

106c ^ail7HJ*;f^ 



2 0 0 



3 0 0 
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tmi] 



(a) (b) (c) (d) 




1 

(hairpin loop) (bulge loop) (internal loop) (pseudoknots) 



1 
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[03] 




^(IA,T,G,C},N 1 .P 1 ) 




(IA,T,G.C|,N 2 .P2) 



[04] 



RNAS55U 














1 1 (T.N.P) Tl 



sum 
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[0 6] 



■Xfezf—Z^—* 106b 




-7 



lA.T.G.CJ 





P2 


N 3 


I P 3 


N 4 


P4 


N 5 


P5 


• 
• 
• 


• 

• 
• 
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[08] 



106a 



iininTmnioi] 



[ DB J 




mm IU1SB-1 






RNAE5I1 









\ 




SB-3 






N (T.N.P) J 
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[09] 




7 
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[011] 



DNASe?ll D 1 1 I It " I I T I l-LLLt 
^•URNAEfU [- 1 | | | | 1 I I I M I I I I I .1 



[ 



2=5 




SF-5 




106b 

d 



|sF-6 



SF-4 



DB 




SF-3 



EE 



| (T.N.P) 1 



urn 

W 



9 
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[012] 




[®1 3] 



Mb) L 2 (b) 




(a)*xAJU-7 (b)2ft$U*xAJU- 
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[014] 



a 
(D 



4> ^ 

9 ? c 

.I a 



4 

Jo a I 

I y * n» • • c 

1 g***c c y 



(2) 



a 

a a 
9 c 



[015] 













au 


ua 


eg 


gc 


gu 

au 
ua 
eg 

gc 


-0.5 
-0.5 
-0.7 
-1.9 
-1.5 


-0.5 
-0.9 
-0.9 
-2.1 
-1 .7 


-0.7 
-1.1 
-0.9 
-2.3 
-1.8 


-1.5 
-1.8 
-1.7 
-2.9 
-2.0 


-1.3 
-2.3 
-2.1 
-3.4 
-2.9 
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[01 7] 



S 

vS\ B 

W\ 9 

a h u 
o H 9 

A 

'A 

I 

a 



a 

a a 
c--*g 

g..*C 

a* ## u 
u # **a 
a- ## u 

c* # *g 

g..-c 



Si 

A 

V? 

u L 
I 

a 



S- 

a L 
I 

a 



a 



S 2 
c H g 

u L 
I 

9 



a u 

c a 

c***g 



a u 
u g 
c ,,# g 
c««»g 



g..-caaag***c 



(1)G 1 i::<fc5&fcH 



(2)G 2 l-«i:5^t±l 



[®18] 



1 

2 



13.7 
6.7 



H11 8(2)(C^ $ tl tz—s'ZMi 



la 
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[02 0] 







T 2 


S1 


1.4 




s 2 


13.6 
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[0 2 1] 



g 



9° a g 



g 

a 
a 



a 



c 

c 
c 

a 

a 



a 



c ### g 
c ...g 

c***g 

(1) 



a 



a a a 
a a a a 

c---g c** # g 
c ..*g c---g 
c »* *g c***g 
g... c a g ### c 

(2) 



[0 2 2] 







T 2 


s 




5.1 
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0» 



2 0 0 1 —4 0 2 0 8 1 



[^0] RNA|»!I^iBbfcAttfcll#»CfiU H^bfclfc&^RNA 
1090 £ JB V^— **»Wfc if & J: U ^il©T^5RN A@S?!l«r 

, *>y ht7-? 3 0 0 £^bTM^fg&c:g^LTm£*iTV^ 0 
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m m a 



%]]^^ (5 0 0 5 2 0 6 2 8] 

1 . B 2 0 0 0^10^260 
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